Abstract. In this paper, we present a port supply chain network model with multiple tiers of decision makers, consisting, respectively, of suppliers, port agents and demanding market. First, we study the suppliers' multicriteria decision-making and market's demanding under uncertainty. And then we establish equilibrium of the members in port supply chain and set up the port supply chain network equilibrium model under condition of uncertainty of demanding, multi-commodity flow and multicriteria decision-making. Finally, a numerical example is given to show the rationality of our model by using MATLAB.
Introduction
Port supply chain is a system depended on the effective integration of multiple tiers of decision makers (including upstream and downstream suppliers, port agents and customers). Port (or port enterprise) as the center of a supply chain, using the system to transfer goods to the correct destination, makes sure the whole supply chain is low-cost and high-efficient. Scholars like Nagurney [1] , put forward the multi-criteria decision-making and comprehensive equilibrium model under stochastic demand by citing variational inequalities theory and equilibrium model, and study the balance of supply chain network. Dong Chen and Chen Guohua [2] ,using variational inequalities as the chief analyzing means, establish supply chain network model for equilibrium under certainty and uncertainty. In addition, they get the root of variational inequalities by Quasi-Newton Methods.
Information sharing research has continued for some decades. But most of the articles are focus on product supply chain, rarely articles are focus on other field (especially on port supply chain) 
As for suppliers, except for seeking the maximal profit, they should also consider maximizing the quantity to earn as much market share as possible. For every supplier, by weighting every target function, the suppliers' multi-criteria decision-making is as follow: 
When the network comes to the equilibrium point, . After moving and change the terms about without making the inequality untrue, we have: 
Because the demand in consumer market is uncertain, we let ( ) 
Where ( , ) 
The inequality above is the sum of the variational inequalities (3), (7) and (10).
Numerical Example
To test the model, we generated a port supply chain network. Assume that two suppliers, two port agents and two goods are concluded in it. In the model we have three tiers, two endpoints are in the first two tiers, and two goods are circulating in it. To simplify the operation, let variable 0. 2  2  2  2  2  2  2  2  2  1  1  2  2  1  1 3.5 , 5 In this paper, with the help of the modified projection algorithm and using MATLAB R2009b,we give the numerical example. . From the equations above we can see, two suppliers both have less carrying charge and transaction cost of goods 1 than goods 2, so they have higher trading volume of goods 1 than goods 2, that is 1 2 Q Q > . It is market rule that goods 2 has higher price than goods 1, because of its higher trading volume. Therefore, the model we built is reasonable according to the analysis above.
Summary
This paper builds multi-commodity flow port supply chain network model for multicriteria under uncertainty. Every member in this network comes to equilibrium point, and gets equilibrium trading volume and equilibrium price. This model provides scientific basis for members in supply chain to make decisions, and makes them realize the benefit relationship between themselves and the whole network. What's more, closed cooperation is promoted, high efficient and ordered modern port supply chain is formed.
Simultaneously, there are still some problems, we should add some risk functions to make the model more practical in our further study. In the value numerical example, the market demanding function port agents faced is a uniform distribution function, it is an ideal situation.
